Bellow we present Supplementary data for the main article. As noted in the main manuscript for the oxygen deficient phases of TiO 2 , the shear planes lead to the formation of an intermediate filled band that lies in what would be the gap of defect free TiO 2 . In figure Supplementary Figure S1 we present a schematic plot of the intermediate band for the materials studied. From the figure one can see that the intermediate band (IB) when discharged is promoted to higher energies inside the conduction band (CB) of the host material (TiO 2 -rutile) while the valence band (VB) remains unchanged. As the system can go from the neutral charge state to the +4 charge state, each unit cell can accommodate up to +4e of charge.
. (color online) Schematic diagram of the energy storage process on the oxygen-deficient compounds presented in this work: Ti 2 O 3 , Ti 4 O 7 , and Ti 5 O 9 .
In the main manuscript the unit cell was kept fixed as recent experiments have shown evidence that oxygen-deficient phases might be obtained within a TiO 2 -rutile matrix. 1, 2 At the same time, we have shown in the main manuscript that it is possible to obtain the Magnéli phases by performing transformations that leave the supercell unchanged. This was also addressed in a previous work in our group where we have calculated the band alignment between TiO 2 -rutile and one of the Magnéli phases. In that case we showed that one obtains a type-II band alignment, which could mean that one could use the TiO 2 to charge/decharge the material, i.e. one could build a charge storage device entirely from the same material (electrode + active region). For the neutral case, our lattice parameters are in excellent agreement with experimental measurements of Le Page and Marezio, 3 taking in consideration that we used the primitive unit cell while Le Page used a larger one. Nevertheless, structural relaxation was performed to asses the change in volume of the systems. The unit cell parameters for all the charge states of the relaxed structures are presented in table Supplementary Table S1 . The volume variation as the system is charged is relatively large for Ti 2 O 3 but in the other cases, for Ti 4 O 7 and Ti 5 O 9 the structural relaxation is much smaller.
Using the structural parameters in Table Supplementary Table S1 we performed calculations to obtain the formation enthalpy curves. Those were calculated following the same procedure described in the main manuscript except for the unit cell size. The results are presented in figure Supplementary Figure S2 . Similarly to the fixed-cell case, the charged state +4 is the most stable for a significant interval of occupations close to the valence band maximum (VBM). Relaxation leads to the lowering in energy of the +2 curve, thus revealing the transitions ε(4 + /2 + ) and ε(2 + /0). The main results from the manuscript are qualitatively similar, namely the negative-U behavior and the fact that the system can store charge for a wide range of energies. Figure Supplementary Figure S2 . Formation enthalpies for all charge states of (a) Ti 4 O 7 , and (b) Ti 5 O 9 when the cell is allowed to relax to an energy minimum. The thick black lines emphasize the lowest energy charge state for each occupation for the entire band gap span, and the charge transitions are featured as ε(4 + /2 + ), ε(4 + /3 + ), ε(3 + /0), and ε(2 + /0).
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The effect of removing electrons from Ti 4 O 7 is the spread and increase in energy of the IB, as shown by DOS plots in figure Supplementary Figure S3 . As the only charge state where the Fermi energy is lower than neutral is +4, the system will suffer a quadrupole transition ε(+4/0) and store positive charge. A similar effect is observed for Ti 5 O 9 and is presented as figure 4 in the main manuscript.
Finally we also compared the DOS considering the relaxed system for different charge states. Both situations where the unit cell is fixed or allowed to relax are presented for comparison purposes in figure Supplementary Figure S3 . It is evident that the relaxation does not affect the charging process even though the volume of the unit cell becomes smaller when charged (see table Supplementary Table S1 ). 
